Sperm fucosyltransferase-5 mediates spermatozoa-oviductal epithelial cell interaction to protect human spermatozoa from oxidative damage.
Oxidative damage by reactive oxygen species (ROS) is a major cause of sperm dysfunction. Excessive ROS generation reduces fertilization and enhances DNA damage of spermatozoa. Interaction between spermatozoa and oviductal epithelial cells improves the fertilizing ability of and reduces chromatin damage in spermatozoa. Our previous data showed that oviductal epithelial cell membrane proteins interact with the human spermatozoa and protect them from ROS-induced reduction in sperm motility, membrane integrity and DNA integrity. Sperm fucosyltransferase-5 (sFUT5) is a membrane carbohydrate-binding protein on human spermatozoa. In this study, we demonstrate for the first time that sFUT5 is involved in human spermatozoa-oviduct interaction and the beneficial effects of such interaction on the fertilizing ability of human spermatozoa. Anti-sFUT5 antibody-treated spermatozoa had reduced binding to oviductal membrane proteins. It is consistent with the result that affinity-purified sFUT5 is bound to the epithelial lining of human oviduct and to the immortalized human oviductal epithelial cell line, OE-E6/E7. Pretreatment of spermatozoa with anti-sFUT5 antibody and oviductal membrane proteins with sFUT5 suppressed the protective action of oviductal membrane proteins against ROS/cryopreservation-induced oxidative damage in spermatozoa. Asialofetuin, a reported sFUT5 substrate, can partly mimic the protective effect of oviductal epithelial cell membrane proteins on sperm motility, membrane and DNA integrity. The results enhance our understanding on the protective mechanism of oviduct on sperm functions.